Background: Gastroenteropancreatic neuroendocrine tumors (GNs) are slow growing and although their incidence has increased in recent years, they are relatively rarely seen. Somatostatin analogues are used in the treatment of GNs that express somatostatin receptor (SR). We aimed to investigate the expression of SR2 and SR5 in GNs. Materials and Methods: In this study the expression of SR2 and SR5 was investigated immunohistochemically in 49 cases (26 males, 23 females) diagnosed and graded with GN according to the World Health Organization classification 2010. Results: The percentage of SR2 staining was 91.0% in grade 1, 82.8% in grade 2 and 100% in grade 3. On the other hand, the percentage of SR5 staining was 81.8% % in grade 1, 60.0% in grade 2 and 0% in grade 3. According to the tumor localization, the percentages of SR2 expression were as follows: pancreas 85.7%, stomach 100%, small bowel 70%, appendix 85.7% and rectum 100%. The percentages of SR5 expression were: pancreas 61,9%, stomach 37.5%, small bowel 70%, appendix 71.5% and rectum 66.6%. There was a significant negative correlation between ki67 percentage and SR5 expression (r=-0.341, p=0.016). Conclusions: In this study, GNs were found to highly express SR2 and SR5. Although the expression of SR2 and SR5 changed according to tumor localization, the expression of SR2 was higher than the expression of SR5 in GN. There was a significant negative correlation between ki67 and SR5. Accordingly, SR5 may be a prognostic indicator of GN.
Introduction
Even though gastroenteropancreatic neuroendocrine tumors (GNs) are seen in various locations in the body, they are mostly found in gastrointestinal system (GIS). They are rare tumors originate from the diffuse neuroendocrine system cells and their incidences increase in recent years Zeng et al., 2013) . The presence of secretion function of tumor cells and due to the exhibition characteristics similar to the cells of neural origin they are called neuroendocrine tumors (Kloppel et al., 2005) . Even though the secretion of biologically active peptides, amines and hormones cause the clinical symptoms of the patients (diarrhea, sweating, flushing), they may be inactive (Modlin et al., 2010) . GNs are rare tumors that represent approximately 2% of GIS tumors and have an increased prevalence in recent years (Modlin et al., 2008) . Due to the slow growth of GNs, they are difficult to be detected before being clinically symptomatic (Akerstrom et al., 2007; Kloppel et al., 2007) .
Somatostatin, which inhibits tumor development by its antiangiogenic and anti-proliferative effect, is released widely from pancreas, GİS and central nervous system. It exerts its peripheral effects by 5 receptors (Guo et al., 2013) . Due to the excessive expression of somatostatin receptors by GNs, somatostatin analogues (SAs) are used in their treatments (Oberg et al., 2004) . SAs exert their effects including antineoplastic effects via somatostatin receptors (Koc et al., 2013) . In literature, it has been reported that neuroendocrine tumors (NTs) express somatostatin receptors (SRs) in various rates and these receptors have been reported to prevent tumor development by induction of apoptosis in tumor cells (Papotti et al., 2002; Volante et al., 2007; Sclafani et al., 2011 ) . Ki67 indicates active cells during cell cycle. It is an important cell marker that shows cell proliferation and is an important prognostic factor for various malignancies (Kilickap et al.,2014; Zhou et al., 2015) . Additionally the percentage of ki67 proliferation is an important parameter in World Health Organization (WHO) 2010 classification of GN (Rindi et al., 2010) .
In our country, there is only one study (Yeniay et al., 2012) that has been performed according to WHO 2000 classification, most cases had GNs localized in pancreas, and the expression of SR2 only was investigated. We aimed to have the country data by taking wider and variously localized GNs and investigating immunohistochemically the expression of SR2 and SR5. Also we purposed to investigate the relationship of clinicopathological data between SR2 and SR5 expression in GN
Materials and Methods
This study was compiled to the principles outlined in the Declaration of Helsinki and was affirmed by the ethics committee of Uludag University. This study was conducted in pathology department of Uludag University Medical Faculty between 1999-2010 and included 49 cases (26 males,23 females) diagnosed with GN. After taking all the preparations stained by Hematoxylineosin of all cases from the archives of the pathology department they were all reevaluated for diagnosis and histologic grade according to WHO 2010 classification. All the patients' information including gender, age, tumor localization and tumor diameter were obtained from the archived pathology reports.
Histopathological method
Sections of 4 micron were obtained from the patients paraffin blocks and were put in oven (50-55 ºC) for one night then they were deparaffinized using xylene for 20 minutes. The sections were passed through alcohol series then washed by water for 5 minutes then were stored in distilled water for 10 minutes. The sections were then put into 10% citrate buffer, the sections were put in microwave oven and were boiled for 5 minutes in 800 W and 15 minutes in 400W. They were then allowed to cool for 20 minutes at room temperature and put into 3% H2O2 for 15 minutes. After being washed by distilled water they were put in phosphate buffered salin (PBS) for 10 minutes then they were allowed to stand for 10 minutes after a protein blockage was dropped. Every preparation was allowed to stand for 60 minutes after dropping primary antibodies (somatostatin receptor 2 and somatostatin receptor 5, ready-to-use mouse polyclonal antibodies, Novus Biologicals, Littleton, CO, USA). Then the sections were washed firstly by distilled water then by running water before being put into PBS for 10 minutes. Then they were incubated with Streptavidin-Horseradish Peroxidase (Universal LSAB Kit-K0690, DAKO). Antibody binding sites were stained with 3,3-diaminobenzidine and Mayer's hematoxylin was used as a counterstain for 4-5 minutes. PBS was used a negative control. The treated sections were examined under light microscope (BX51; Olympus, Tokyo, Japan). Employing a blind evaluation protocol performed by two pathologists, the immunoreactivity of SR2 and SR 5 were evaluated by semi-quantitative scoring system. The extent of staining was accepted as positive (more than 25% of stained cells), focally positive (less than 25% of stained cells, heterogeneously distributed), and negative (absence of staining) (Zamora et al., 2010) 
Statistical analysis
Numerical data such as age and tumor size were expressed as mean ± SD. The other data were given as percentage and n. Statistical tests were performed using SPSS (version 18, USA). Data that was expressed as categorical or n were analyzed by chi square test. Mann Whitney U test was used for the statistical comparison of the other data. Pearson test was used for the correlation analysis. P level <0.05 was considered to be significant. DOI:http://dx.doi.org/10.7314/APJCP.2015.16.10.4377 Somatostatin Receptor 2 and 5 Expressions in Gastroenteropancreatic Neuroendocrine Tumors Results A total of 49 cases (23 females and 26 males) were included in this study. Their mean age was 50.75±18.16 years, the mean age of males was 51.69±16.35 years and the mean age of females was 49.7± 20.33 years. There were 11 cases male/female (M/F) (7/4) with grade 1, 35 cases male/female (M/F) (16/19) with grade 2, 3 cases male/female (M/F) (3/0) with grade 3. The percentage of cases according to the grade was 22.4% for grade 1, 71.4% for grade 2, 6.2% for grade 3. The percentage of SR2 staining was 91.0% for grade 1, 82.8% for grade 2 and 100% for grade 3 (Figure 1) . The percentage of SR5 staining was 81.8% for grade 1, 60.0% for grade 2 and 0% for grade 3 (Figure 2) . The percentages of SR2 and SR5 staining according to the grades and the data of other parameters according to the grades are given in table 1.
The ratios of tumor localization of the cases were as follows; pancreas 42.8%, stomach 16.3%, small bowel 20.4%, appendix 14.3% and rectum 6.2%. According to the tumor localization, the percentages of SR2 expression were as follows; pancreas 85.7%, stomach 100%, small bowel 70%, appendix 85.7% and rectum 100%. Whereas the percentages of SR5 expression were as follows; pancreas 61,9%, stomach 37.5%, small bowel 70%, appendix 71.5% and rectum 66.6%. The ratios of SR2 and SR5 expression according to the localization and other data were given in table 2.
SR2 had no correlation with grade, ki67 percentage, tumor diameter, necrosis, lymphovascular invasion and perineural invasion. SR5 had no correlation with tumor diameter, necrosis, lymphovascular invasion and perineural invasion. However, there was a negative correlation between the expression of SR5 and ki67 percentage. Tumor diameter had a positive relation with grade, necrosis, vascular invasion and perineural invasion. The results of correlation analysis are shown in table 3. 
Discussion
It is known that the expression of SR in GN had antiproliferative, antimitotic and immunomodulator effects. In cases that express SR, SAs are used due to its antiproliferative and its inhibitor effects of hormonal release (Oberg K, 2001; Delaunoit et al., 2005; Demirkan et al., 2012) . It has been reported that SAs show antiproliferative effect and suppressor effect of the tumor mediated hormone secretion in the presence of SR2 expression in acromegaly and carcinoid tumor, and in insulinoma with positive SR5 expression (Lamberts et al., 2002; Zhou et al 2014) .
Few studies have reported GN to have various expression rates of SR2 and SR5 (Papotti et al., 2002; Volante et al., 2007; Sclafani et al., 2011; Zamora et al., 2009 ). Zhao et al. have reported 87.6% SR2 and 47.2% SR5 expressions in GN (Zhao et al., 2014) . Volante et al. have reported 79% SR2A expression in well differentiated neuroendocrine tumors/carcinomas, 44% SR2A in poorly differentiated neuroendocrine carcinomas, 71% SR5 in well differentiated neuroendocrine tumors/carcinomas and 28% in poorly differentiated neuroendocrine carcinomas (Volante et al., 2007) . Bertherat et al. have reported the expression of SR2 and SR5 in cases with insulinoma to be 70% (Bertherat et al., 2003) . In a study conducted by Iida et al. (2010) on patients with GN they have reported the expression of SR2A to be 90.6% and SR5 to be 78.1% (Iida et al., 2010) , Pisarek et al. (2010) have reported SR2A to be 38.9% and SR5 to be 58.8% (Pisarek et al., 2010) and Nakayama et al. (2010) have reported the expression of SR2 to be 81% in low-grade pancreas localized GN (Nakayama et al., 2010) . In our study, we have found the expression of SR2 in GN to be respectively; pancreas 85.7%, stomach 100%, small bowel 70%, appendix 85.7% and rectum 100%. Whereas the expression of SR5 was pancreas 61.9%, stomach 37.5%, small bowel 70%, appendix 71.5% and rectum 66.6%. When investigating in details with the exception of Pisarek et al. study all the previous studies including our study we have found that SR5 positivity to be low in GN and the expression of SR5 to be decreasing with increasing the tumor grade (Pisarek et al., 2010) .
In addition, in Zamora et al. study that was conducted on 100 cases with GN; 67 cases had gastrointestinal, 25 pancreatic and 8 liver metastasis the positivity of SR2 was 86% and SR5 was 62% (Zamora et al., 2009) . The results of the study were very similar to our results. The most cases of their study had small bowel and pancreatic tumor localization. The authors have reported that SR2 and SR5 to be mostly positive in cases with nonpancreatic localized tumors and nonfunctional tumors and the positivity to be decreased with increasing the grade. Additionally the authors have reported the expression of SR5 to be decreased with increasing tumor grade similar to the results of most studies published in the literature (Zamora et al., 2009 ). On the contrary to the other studies in a study (de Sa et al., 2006) conducted on insulinoma the positivity of SR4 was 22%, SR2 was 89% and SR1-3-5 was 100%. The authors have reported SR5 to be correlated with tumor diameter and tumor aggressiveness (de Sa et al., 2006) . That was an interesting information. In fact, SR5 is well known to inhibit cell proliferation and insulin release. The cases selection and their number might affect the results of their study. Because their result regarding SR5 expression was not compatible with the literature (Volante et al., 2007; Zamora et al., 2009) .
Interestingly, Zhao et al. in their wide series study have reported SR2 to be a negative prognostic indicator for GN (Zhao et al., 2014) . However, 90% of the cases had stomach and small bowel localized NT and SR5 expression was very low (%47.2). The results of our study are similar to Zhao et al. study that SR5 expression was very low as 37.5% in GN. However, in our study GNs were 42.8% pancreas localized and in various studies it has been shown that SR2 and SR5 to be expressed in high rate in pancreas localized NT (Papotti et al., 2002; Bertherat et al., 2003) . Additionally while there was no colon localized NT in our study, there was 4.6% cases with colon localization in Zhao et al. study (Zhao et al., 2014) . Moreover; their cases with pancreas-localized tumor was very low. So they might have found low SR5 positivity and due to the lack of similar cases profile they might found SR2 to be prognostic for GN. In our study, we have not found correlation between SR2 and ki67. That may be associated with the localization and the number of cases. While SR2 had a similar staining pattern in grade1, 2 and 3, SR5 had lower staining percentage with increasing tumor grade. We have found a negative correlation between SR5 expression and ki67 percentage. Whereas high ki67 proliferation index is an important prognostic factor in many tumors (Kilickap et al.,2014; Zhou et al., 2015) , it has a special importance in GN. The reason is that the percentage of ki67 proliferation index is used in grading and the determination whether to give chemotherapy in GN (Rindi et al., 2010) . Beside the importance of SR2 and SR5 in the treatment of GN and in the contrary to Zhao et al. study (Zhao et al., 2014 ) SR5 positivity may be an important prognostic factor especially in NT localized to pancreas.
Yeniay et al. have investigated the prognostic importance of SR2 expression in GN (Yeniay et al., 2012) . In their study, SR2 was found to have no correlation with lymph node metastasis, necrosis, vascular invasion or perineural invasion. To our knowledge their study is the first to be conducted on GN in our country and only the expression of SR2 was investigated; thus our study is considered to be the first study in our country that investigate both SR2 and SR5 expression. In our study, we have not found both SR2 and SR5 expressions to be related with lymph node metastasis, necrosis, vascular invasion, or perineural invasion. However, tumor grade had positive correlation with lymph node metastasis and tumor diameter. We have found that tumor diameter increase with increased rate of vascular and perineural invasion. In literature, the incidence of nonfunctional GNs has been reported to be increasing (Halfdanarson et al., 2008) . Due to their clinically asymptomatic course, nonfunctional tumors are detected mostly when being metastasized. In the current study, the status of hormonal secretion of the cases was not investigated. In fact large diameter of tumors that have vascular invasion and
